Abstract. The main aim of this paper is to give a new generalization of Hurwitz-Lerch Zeta function of two variables.Also, we investigate several interesting properties such as integral representations, summation formula and a connection with generalized hypergeometric function. To strengthen the main results we also consider many important special cases.
Introduction
The Appell hypergeometric function F 1 of two variables [15] is defined by
(max {ℜ(z), ℜ(t)} ≤ 1 and ℜ(a) > 0)
The confluent forms of Humbert functions are [15] : The Appell's type generalized functions M i by considering product of two 3 F 2 functions is given in [7] . From these expansions, we recall one of the generalized Appell's type functions of two variables M 4 and is defined by
The Hurwitz-Lerch Zeta function Φ(z, s, a) is defined by (see [10, 11] ):
(1.6) For more details about the properties and particular cases found in [4, 10, 11] . For more generalizations of the Hurwitz-Lerch Zeta function one may refer to [1, 2, 5, 6, 9, [12] [13] [14] . Pathan and Daman [8] give another generalization of the form Φ α,β;γ,λ,µ;ν (z, t, s, a) :
Recently Choi and Parmar [3] introduced two variable generalization by
; s, z, t ∈ C when |z| < 1 and |t| < 1; and ℜ (s + ν − µ − η − η ′ ) > 0 when |z| = 1 and |t| = 1 (1.8) In this paper, we further extended the Hurwitz-Lerch Zeta function of two variables and is defined by
; s, z, t ∈ C when |z| < 1 and |t| < 1; and (3) of [3] which is given in (1.8).
Case 2. If µ = ν and δ = ξ, δ ′ = ξ ′ in (1.9), then we get the generalized Hurwitz-Lerch Zeta function of [8] :
; s ∈ C when |z| < 1 and |t| < 1; and ℜ (s − µ − η) > 0 when |z| = 1 and |t| = 1 (1.10)
The limiting case of (1.9) are as follows:
; s, z, t ∈ C when |z| < 1 and |t| < 1; and
> 0 when |z| = 1 and |t| = 1 (1.13)
Integral representations
Theorem 2.1. The following integral representation of (1.9) holds true:
Corollary 2.1. The following integral representations for Φ * µ,η,δ,δ ′ ;ν,ξ,ξ ′ (z, t, s, a) , Φ * η,η ′ ,δ,δ ′ ;ν,ξ,ξ ′ (z, t, s, a) and Φ η,δ,δ ′ ;ν,ξ,ξ ′ (z, t, s, a) in (1.11), (1.12) and (1.13) holds true when δ = ξ, δ ′ = ξ ′ :
which is equation (14) of [3] .
which is equation (15) of [3] . and
(min {ℜ(s), ℜ(a)} > 0when |z| ≤ 1(z = 1), |t| ≤ 1(t = 1), ℜ(s) > 1, when z = 1, t = 1), which is equation (16) of [3] .
yields [8] : [3] and by setting t = 0, η = 1 then (2.5) reduce to equation (20) of [3] Theorem 2.2. Each of the following integrals for Φ µ,η,η ′ ,δ,δ ′ ;ν,ξ,ξ ′ (z, t, s, a) holds true
Remark 2.1. If we take t = 0 in (2.5), then it give equation (19) of
The following summation formula hold true.
Proof. Using (1.9), we have
in view of definition (1.9), we reach the required result.
A connection with generalized hypergeometric function
In this section, we establish the connection between (1.9) and generalized hypergeometric function. 
where F (−) is the generalized hypergeometric function [4] defined by
Proof. Using (1.9) and the identity [4]
which implies that
Lastly, summing the n-series, we get the required result.
Corollary 3.1. If we set δ = ξ, then we get equation (28) of [8] as
Corollary 3.2. If we set ν = η, δ = ξ and δ ′ = ξ ′ in theorem 3.1 then we get
Concluding remarks
An extension of generalized Hurwitz-Lerch Zeta function is established in this paper and studied its properties. The integral representations and relation with Appell's type function are established. Finally, the connection with hypergeometric function also given. The results derived here is more general in nature which help us to derive many interesting special cases.
